N6-cyclohexyladenosine and 3-(2-carboxypiperazine-4-yl)-1-propenyl-1-phosphonic acid enhance the effect of antiepileptic drugs against induced seizures in mice.
The influence of N(6)-Cyclohexyladenosine (CHA), an adenosine A(1) agonist and 3-(2-Carboxypiperazine-4-yl)-1-propenyl-1-phosphonic acid (CPPene), a selective N-methyl-D-aspartate (NMDA) antagonist upon the anticonvulsant activity of diazepam (DA), sodium valproate (VP), diphenylhydantoin (DPH), phenobarbital (PB) and carbamazepine (CAZ) was investigated in mice. All agents were administered intraperitoneally. Convulsive seizures were induced by the use of electro shocks and pentylenetetrazole (PTZ). CHA (2 mg/kg, i.p.) and CPPene (2.5 mg/kg, i.p.) were found to enhance the anticonvulsant activity of the tested antiepileptic drugs against both electro convulsions and PTZ-induced convulsions. Both CHA and CPPene significantly decreased the ED50 values of these drugs against both electro convulsions and PTZ-induced convulsions, and increased the convulsive threshold. CHA (2 mg/kg, i.p.) and CPPene (2.5 mg/kg, i.p.) did not affect the plasma level of any of the tested antiepileptic drugs, indicating no pharmacokinetic interactions at the systemic administration. CHA (2 mg/kg, i.p.) or CPPene (2.5 mg/kg, i.p.), alone or in combination with the tested antiepileptic drugs produced no significant changes in their effects on the heart rate, blood pressure, body temperature, gross behavior or on the locomotor activity of experimental animals. Combinations of the antiepileptic drugs with CHA (2 mg/kg, i.p.) or CPPene (2.5 mg/kg, i.p.) were also devoid of significant effects on the motor performance and long-term memory in mice demonstrated by the Chimney test and passive avoidance task. CHA (5 mg/kg, i.p.) alone or in combination with the tested antiepileptic drugs produced inhibition of locomotor activity and motor coordination, sedation and hypothermia as well as impairing of long-term memory. Adenosine A1 agonists and NMDA antagonists enhance the efficacy of common antiepileptic drugs, indicating the involvement of adenosine and NMDA receptors in the convulsive pathway. The potential therapeutic benefits of such interactions may be taken into consideration and merit further investigations in animals and humans.